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(54) METHOD AND APPARATUS FOR PRODUCING METAL SLURRY, AND METHOD AND APPARATUS FOR 
PRODUCING CAST BLOCK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an apparatus for producing metal 
slurry with which the metal slurry having fine spheroidal crystal can 
efficiently and continuously be produced and also, the metal slurry having 
the finer spheroidal crystal than that of the conventional one without making 
the apparatus large-sized in comparison with a mechanical stirring 
apparatus or an electromagnetic stirring apparatus and without increasing 
energy cost. 

SOLUTION: This metal slurry producing apparatus is provided with a melting 
furnace 1 1 in which the metal is melted and is made molten metal M; a 
molten metal discharging control mechanism 21 for controlling the 
discharged quantity of the molten metal M discharged from this melting 
furnace 11; an inclined cooling body 31 for pouring the molten metal M 
discharged from the melting furnace 11; and an inclined cooling body 
exciting mechanism 36 for giving the vibration to this inclined cooling body 
31. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



CLAIMS „ : 

[Claim(s)] 

[Claim 1] . 
In the metal slurry manufacture approach of manufacturing a metal slurry by filling a dip cooling object with molten metal, 

and cooling said molten metal with this dip cooling object 
An oscillation is given to said dip cooling object 
The metal slurry manufacture approach characterized by things. 
[Claim 2] 

A metal slurry is manufactured by filling the vibrating cooling object with molten metal and cooling said molten metal with 
this cooling object 

The metal slurry manufacture approach characterized by things. 
[Claim 3] 

In the metal slurry manufacture approach according to claim 1 or 2, 
Said molten metal is a Magnesium alloy, 

The metal slurry manufacture approach characterized by things. 

In the metal slurry manufacturing installation which manufactures a metal slurry by filling a dip cooling object with molten 
metal, and cooling said molten metal with this dip cooling object 

The dip cooling object shaker style which gives an oscillation to said dip cooling object was prepared, 
The metal slurry manufacturing installation characterized by things. 
[Claim 5] 

The cooling object filled with molten metal. 

It has the cooling object shaker style which gives an oscillation to this cooling object 
The metal slurry manufacturing installation characterized by things. 
[Claim 6] 

In a metal slurry manufacturing installation according to claim 4 or 5, 
Said molten metal is a Magnesium alloy, 

The metal slurry manufacturing installation characterized by things. 

[Claim 7] , 

In the ingot manufacture approach of cooling the molten metal supplied to mold by cooling said mold, and manufacturing an 
ingot, 

An oscillation is given to said mold, 

The ingot manufacture approach characterized by things. 
[Claim 8] 

In the ingot manufacture approach of cooling the molten metal supplied to mold by cooling said mold, and manufacturing an 
ingot, 

The vibrating cooling object is filled with molten metal, and said mold is supplied after cooling said molten metal with this 
cooling object, 

The ingot manufacture approach characterized by things. 
[Claim 9] 

In the ingot manufacture approach according to claim 7 or 8, 
Said molten metal is a Magnesium alloy, 
The ingot manufacture approach characterized by things. 
[Claim 10] 

In the ingot manufacturing installation which cools the molten metal supplied to mold by cooling said mold, and 
manufactures an ingot 

The mold shaker style which gives an oscillation to said mold was prepared, 
The ingot manufacturing installation characterized by things. 

[Claim 11] , 
In the ingot manufacturing installation which cools the molten metal supplied to mold by cooling said mold, and 

manufactures an ingot 

The cooling object which cools the molten metal poured out and is supplied to said mold, 
The cooling object shaker style which gives an oscillation to this cooling object was prepared, 
The ingot manufacturing installation characterized by things. 
[Claim 12] 

In an ingot manufacturing installation according to claim 10 or 11, 
Said molten metal is a Magnesium alloy, 

The ingot manufacturing installation characterized by things. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the ingot manufacture approach and ingot manufacturing installation which manufacture an ingot 
from the metal slurry manufacture approach and metal slurry manufacturing installation which manufacture the metal slurry 
in the half-melting (half^coagulation) condition that the metal of a melting (liquid phase) condition and the metal of a 
coagulation (solid phase) condition are intermingled, and the metal slurry of a haK^melting (half-coagulation) condition. 
[Background of the Invention] 
[0002] 

as casting which generally used the property for the rheology of half-melting and a half coagulation metal and a thixotropy, 
i.e., viscosity, to have been low, and to excel in the fluidity — the former — the LEO cast method (half-coagulation casting) 
— moreover, as for the latter, the CHIKISO cast method (half-melting casting) is learned. 

Each of these casting casts using the metal slurry in half-melting and the half coagulation condition that the metal of the 

fused liquid phase and the metal of solid phase are intermingled. 

[0003] 

Since it is called for that there is no directivity of a crystal, the good thing of various mechanical properties, and that there 
are few segregations of a component, the thing spherical minutely on the whole of the cast structure of the various metals 
which make the start the Magnesium alloy of the ingot manufactured by the above-mentioned casting and a casting is 

desirable. . 

Then, in order to attain detailed-izing and balling-up of cast structure, the dip cooling object was filled with molten metal, 

with this dip cooling object, cool molten metal, a detailed-ized agent is added to molten metal, or electromagnetic mixing 

and machine stirring are given to molten metal. 

[Patent reference 1] JP.2001-252759.A 

[Patent reference 2] JP.1 0-1 2851 6,A 

[Description of the Invention] 

[Problem(s) to be Solved by the Invention] 

[0004] 

However, when filling a dip cooling object with molten metal and cooling molten metal with this dip cooling object, by 
quenching molten metal on the front face of a dip cooling object, that a metal slurry solidifies on a dip cooling object often 
occurs, and it happens that it becomes impossible to manufacture a metal slurry continuously. 

In addition, when molten metal is a Magnesium alloy, since the coagulation latent heat of a Magnesium alloy is small and it 
solidifies early, it is difficult for the actual condition to manufacture a metal slurry continuously. 

Moreover, when adding a detailed-ized agent to molten metal, while being able to apply to no metals but being restricted to 
an aluminum alloy or a Magnesium alloy, a limitation is in detailed-ized agent addition temperature or the holding time after 
detailed-ized agent addition. 

Furthermore, when giving electromagnetic mixing and machine stirring to molten metal, while equipment is enlarged, energy 
cost increases. 

[Means for Solving the Problem] 
[0005] 

This invention was made based on the "equi-axed crystal isolation theory" which Professor Mogi **** of Chiba Institute of 
Technology advocates, and is the following contents. 

(1) In the metal slurry manufacture approach of manufacturing a metal slurry, it is characterized by giving an oscillation to 
said dip cooling object by filling a dip cooling object with molten metal, and cooling said molten metal with this dip cooling 
object. 

(2) The metal slurry manufacture approach characterized by manufacturing a metal slurry by filling the vibrating cooling 
object with molten metal, and cooling said molten metal with this cooling object. 

In the metal slurry manufacture approach given in (3). (1), or (2), it is characterized by said molten metal being a Magnesium 
alloy. 

(4) In the metal slurry manufacturing installation which manufactures a metal slurry, it is characterized by preparing the dip 
cooling object shaker style which gives an oscillation to said dip cooling object by filling a dip cooling object with molten 
metal, and cooling said molten metal with this dip cooling object. 

(5) The metal slurry manufacturing installation characterized by having the cooling object filled with molten metal, and the 
cooling object shaker style which gives an oscillation to this cooling object. 

In a metal slurry manufacturing installation given in (6), (4), or (5), it is characterized by said molten metal being a 
Magnesium alloy. 

(7) The molten metal supplied to mold is cooled by cooling said mold, and it is characterized by giving an oscillation to said 
mold in the ingot manufacture approach of manufacturing an ingot. 

(8) After cooling the molten metal supplied to mold by cooling said mold, filling the vibrating cooling object with molten metal 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran.web_cgi_ejje 06/03/23 
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in the ingot manufacture approach of manufacturing an ingot and cooling said molten metal with this cooling object it is 
characterized by supplying said mold. 

In the ingot manufacture approach given in (9), (7), or (8), it is characterized by said molten metal being a Magnesium alloy. 

(1.0) The molten metal supplied to mold is cooled by cooling said mold, and it is characterized by preparing the mold shaker 

style which gives an oscillation to said mold in the ingot manufacturing installation which manufactures an ingot. 
"(11) It is characterized by preparing the cooling object which cools the molten metal supplied to mold by cooling said mold, 

cpols the molten metal poured out in the ingot manufacturing installation which manufactures an ingot, and is supplied to 

said mold, and the cooling object shaker style which gives an oscillation to this cooling object. 
"In an ingot manufacturing installation given in (12), (10), or (11), it is characterized by said molten metal being a Magnesium 

alloy. 

[Effect of the Invention] 
[0006] 

According to the metal slurry manufacture approach of this invention, and the metal slurry manufacturing installation Since 
a dip cooling object shaker style is prepared, the crystal generated on the front face of a dip cooling object is compulsorily 
separated by the initial stage and it is made to flow down in order to prevent molten metal solidifying on a dip cooling object 
Or since a cooling object shaker style is prepared, the crystal generated on the front face of a cooling object is 
compulsorily separated by the initial stage and it is made to flow down in order to prevent molten metal solidifying on a 
cooling object While being able to manufacture efficiently the metal slurry which has a detailed spherical crystal 
continuously, without [ without it makes equipment enlarge compared with machine stirring or electromagnetic-mixing 
equipment, and ] making energy cost increase The metal slurry which has a spherical crystal more detailed than the case 
where an oscillation is not given to the conventional dip cooling object can be obtained. 

And since molten metal was used as the Magnesium alloy, when casting a metal slurry with a spherical crystal, cast finishing 
time amount can be shortened and a finishing routing counter can be lessened. 

Next, since according to the ingot manufacture approach of this invention, and the ingot manufacturing installation the 
crystal which prepares a mold shaker style and is generated on the inside front face of mold is compulsorily separated by 
the initial stage in order to prevent solidifying while molten metal had adhered to mold Or since a cooling object shaker 
style is prepared, the crystal generated on the front face of a cooling object is compulsorily separated by the initial stage 
and it is made to flow down in order to prevent solidifying while molten metal had adhered to the cooling object Cast 
structure of various metals can be made into the shape of a ball more detailed on the whole than the case where an 
oscillation is not given to the conventional mold, without [ without it makes equipment enlarge compared with machine 
stirring or electromagnetic-mixing equipment, and ] making energy cost increase. 

And since molten metal was used as the Magnesium alloy, cast finishing time amount can be shortened and a finishing 

routing counter can be lessened. 

[Best Mode of Carrying Out the Invention] 

[0007] 

Hereafter, the example of this invention is explained based on drawing. 
[0008] 

Drawing 1 is the explanatory view showing the outline configuration of the continuous casting rod manufacturing installation 

which applied the metal slurry manufacturing installation which is the 1st example of this invention. 

[0009] 

The melting furnace 11 which the continuous casting rod manufacturing installation I makes carry out melting of the metal, 
and is used as a melting Magnesium alloy (molten metal M) in dra w ing 1 , The melting furnace temperature-control device 
17 in which this melting furnace 11 is adjusted to desired melting temperature, The molten-metal emission-control device 
21 which controls the discharge of the molten metal M made to discharge from a melting furnace 11, The dip cooling object 
31 which cools the molten metal M with which was discharged from the melting furnace 1 1 and the upper part was filled, 
and is made into the metal slurry U of a halMnelting condition. The dip cooling object shaker style 36 which gives an 
oscillation to this dip cooling object 31, and the cylinder-like mold 41 with which the metal slurry U is supplied from the dip 
cooling object 31, The mold cooler style 51 which cools this mold 41, and the refrigerant cooler style 61 which cools the 
refrigerant 53 of this mold cooler style 51, It consists of a delivery roller device 71 which pulls out the continuous casting 
rod B from mold 41 at a desired casting rate, and a cutting machine style 81 which cuts the continuous casting rod B sent 
out by this delivery roller device 71 to the billet L of predetermined length. 

In addition, the metal slurry manufacturing installation S consists of a melting furnace 11 - a dip cooling object shaker style 
36. 

[0010] 

the above-mentioned melting furnace 1 1 is penetrated at the bottom of the melting furnace body 12 which the upper part 

opened, and this melting furnace body 12 — making — liquid — it is attached densely and consists of an exhaust pipe 13 

with which an upper bed is located in the predetermined location within the melting furnace body 12, a heater 14 embedded 

on the melting furnace body 12, and a lid 15 which blockades the upper part of the melting furnace body 12. 

And the dross omission 16 for taking out the precipitating impurity, for example, dross, is formed in the bottom of the 

melting furnace body 12. 

[0011] 

Power is supplied to a heater 14 or the above-mentioned melting furnace temperature-control device 17 consists of 
energization control sections 19 which suspend supply of the power to a heater 14 so that it may become the melting 
temperature which the temperature detected with the thermocouple 18 as a meter which measures the temperature in a 
melting furnace 11, and this thermocouple 18 set up. 

In addition, according to this melting furnace temperature-control device 1 7, the temperature in the above-mentioned 
melting furnace 11 is set up beyond the liquidus-line temperature of a Magnesium alloy, in order to generate the molten 
metal M of a Magnesium alloy. 
[0012] 
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The above-mentioned molten-metal emission-control device 21 consists of a heat-resistant control rod 22 inserted in 
insertion hole 15a prepared in the lid 15 of a melting furnace 1 1, and the control rod drive section 23 which this heat- 
resistant control rod 22 is inserted [ section ] into a melting furnace 11. and makes molten metal M discharge from an 
exhaust pipe 13. 
[0013] 

-The above-mentioned dip cooling object 31 is installed by the elevation angle of 20 - 80 degrees, and is set as constant 
temperature by water cooling which omitted the graphic display, or the dip cooling object cooler style of gas cooling. 
Therefore, as for the molten metal M which flows down on the dip cooling object 31. temperature descends during flowing 

•down. 

That is, on the dip cooling object 31. below at the liquidus-line temperature of a Magnesium alloy, it is set up so that it may 
become the temperature beyond the solidus-line temperature of a Magnesium alloy. 

Here, having set the temperature of the melting Magnesium alloy which makes it flow down on the dip cooling object 31 as 
the temperature beyond the solidus-line temperature of a Magnesium alloy below at the liquidus-line temperature of a 
Magnesium alloy is based on the reason for maintaining the slurry of a half-melting condition without the spherical crystal 
which molten metal M was cooled and was generated not dissolving, and not disappearing and solidifying thoroughly. 
[0014] 

The above-mentioned dip cooling object shaker style 36 consists of an eccentric shaft, a motor, etc., and in order to 
separate compulsorily the coagulation husks of the molten metal M adhering to the dip cooling object 31 by the initial stage, 
it gives an oscillation to the dip cooling object 31. 
[0015] 

The above-mentioned mold 41 consists of a body 42 of mold of the shape of a cylinder which ends opened, and a flange 43 
prepared in the periphery of the end (upper bed) of this body 42 of mold. 

And mold 41 is in the condition which the body section 42 of mold penetrated, and is held with the mold maintenance unit 

46 with which a flange 43 engages with an upper bed. 

[0016] 

the above-mentioned mold cooler style 51 — the body 42 of mold of mold 41 — a bottom — liquid — it consists of a 

cooling pool 52 penetrated densely and a refrigerant 53 held in this cooling pool 52. 

[0017] 

The above-mentioned refrigerant cooler style 61 is formed in the middle of the piping 62 for which ends were connected to 
the cooling pool 52, the refrigerant cooling section 63 prepared while having been this piping 62, and piping 62, and consists 
of pumps 64 made to circulate through the refrigerant 53 in a cooling pool 52. 

In addition, the above-mentioned refrigerant 53 is set as the temperature below the constant temperature which makes the 
metal slurry U of a half-melting condition solidify, for example, the solidus-line temperature of a Magnesium alloy, by this 
refrigerant cooler style 61. 
[0018] 

The above-mentioned delivery roller device 71 consists of revolution actuators (73) which rotate at least one side of the 
roller 72 of the couple which pinches and pulls out the continuous casting rod B from mold 41, and the roller 72 of this 
couple at a desired casting rate and which omitted the graphic display. 
[0019] 

The above-mentioned cutting machine style 81 consists of migration actuators (84) which move horizontally the cutting 
cutting edge 82 which cuts the continuous casting rod B sent out by the delivery roller device 71 to the billet L of 
predetermined length, the motor 83 made to rotate this cutting cutting edge 82, and this motor 83 and which omitted the 
graphic display. 
[0020] 

Next, manufacture of the continuous casting rod B and Billet L is explained. 

First, a predetermined metal is invested into the melting furnace body 12, the melting furnace body 12 is blockaded with a 
lid 15, and the molten metal M of a Magnesium alloy is generated by heating the melting furnace body 12 at a heater 14, and 
carrying out melting of the metal. 

And sequential blowdown of the molten metal M is carried out from an exhaust pipe 13 to the dip cooling object 31 by 

driving the heat-resistant control rod 22 and dropping it in the control rod drive section 23. 

[0021] 

Thus, when making molten metal M discharge, since specific gravity is the smallest and almost ail the impurities and 
compound precipitate at the bottom of the melting furnace body 12 in a practical use metal, a Magnesium alloy can supply 
the molten metal M from which almost all the impurities and compound were removed to the upper part of the dip cooling 
object 31 by discharging the supernatant of molten metal M. 

Moreover, if it is called dross and this dross mixes, since the impurity which precipitates at the bottom of the melting 
furnace body 12 will not serve as a pure Magnesium alloy but will serve as a defective, as for the amount of the molten 
metal M which the heat-resistant control rod 22 is dropped and can be discharged, it is desirable that it is 70% - 80% of the 
volume within the melting furnace body 12 below the upper bed of an exhaust pipe 13. 

And the dross which precipitated at the bottom of the melting furnace body 12 operates the dross omission 16 suitably, and 

should just make it discharge. 

[0022] 

When contacted and cooled by the front face of the dip cooling object 31, a part crystallizes, and the molten metal M 
discharged on the dip cooling object 31 as mentioned above serves as the metal slurry U of half-melting and a half 
coagulation condition, and is supplied to mold 41. 

Since the dip cooling object 31 is excited by the dip cooling object shaker style 36 at this time, even if coagulation husks 
adhere to the dip cooling object 31, by the initial stage, they are compulsorily separated in the small spherical condition, and 
spheroidize. 
[0023] 
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And since the metal slurry U supplied in mold 41 is cooled by the mold cooler style 51, it is cast by the continuous casting 
rod B using a dummy bar. 

The continuous casting rod B manufactured by carrying out such is sent by the delivery roller device 71, and is cut by the 
cutting machine style 81 at the billet L of predetermined die length. 

This billet L is used for forging, extrusion, etc., or heats and carries out precast forming to a half-melting condition if 
' needed. 
[0024] 

While the solidification structure by the optical microscope which made the billet manufactured by the continuous casting 
* rod manufacturing installation without a dip cooling object shaker style reheat and solidify is shown in drawing 2 , the 
solidification structure by the optical microscope which made the billet L manufactured by the continuous casting rod 
manufacturing installation I of the 1st example of this invention reheat and solidify is shown in drawing 3 . 
[0025] 

A balling-up crystal grows and the solidification structure of a billet which manufactured by the continuous casting rod 
manufacturing installation without a dip cooling object shaker style becomes the magnitude of hundreds of micrometers or 
more so that drawing 2 may show. 

However, the solidification structure of Billet L which manufactured by the continuous casting rod manufacturing 
installation I of the 1st example of this invention becomes a 10 micrometers - 200 micrometers detailed spherical crystal so 
that drawing 3 may show. 
[0026] 

As mentioned above, according to the metal slurry manufacturing installation S of the 1st example of this invention Since 
the dip cooling object shaker style 36 is formed, the crystal generated on the front face of the dip cooling object 31 is 
compulsorily separated by the initial stage and it is made to flow down in order to prevent molten metal M solidifying on the 
dip cooling object 31 Without making equipment enlarge compared with machine stirring or electromagnetic-mixing 
equipment again While being able to manufacture efficiently continuously the metal slurry U which has a detailed spherical 
crystal, for example, a 10 micrometers - 200 micrometers spherical crystal, without making energy cost increase The metal 
slurry U which has a spherical crystal more detailed than the case where an oscillation is not given to the conventional dip 
cooling object can be obtained. 

And since molten metal M was used as the Magnesium alloy, if the billet L which has a detailed spherical crystal can be 
manufactured and it forges or casts [ half^melting ] using this billet L, when finishing time amount can be shortened, and a 
finishing routing counter can be lessened and it casts the metal slurry U with a spherical crystal, cast finishing time amount 
can be shortened and a finishing routing counter can be lessened. 
[0027] 

The explanatory view equivalent to the sectional side elevation showing the outline configuration of the ingot manufacturing 
installation whose drawing 4 is the 2nd example of this invention, and drawing 5 are the explanatory views equivalent to the 
top view showing the outline configuration of the mold conveyance device in the ingot manufacturing installation which is 
the 2nd example of this invention. 

In addition, drawing 4 is equivalent to the cross section by the A-A line of drawing 5 . 
[0028] 

In drawjng.4 or drawing 5 the ingot manufacturing installation P The melting furnace 1 1 1 which is made to carry out melting 
of the metal and is used as a melting Magnesium alloy (molten metal M), The melting furnace temperature-control device 
1 1 7 in which this melting furnace 1 1 1 is adjusted to desired melting temperature, The molten-metal emission-control device 
121 which controls the discharge of the molten metal M made to discharge from a melting furnace 111, The mold 131 with 
which molten metal M is supplied from a melting furnace 111, and the mold conveyance device 141 in which this mold 131 is 
conveyed, The mold cooler style 151 which cools the mold 131 conveyed by this mold conveyance device 141, It consists of 
a refrigerant cooler style 161 for mold cooling which cools the refrigerant 153 of this mold cooler style 151, and a mold 
shaker style 171 which gives an oscillation to the mold 131 conveyed by the mold conveyance device 141 to the molten- 
metal supply location (excitation location) Pa to which molten metal M is supplied from a melting furnace 111. 
[0029] 

the above-mentioned melting furnace 1 1 1 is penetrated at the bottom of the melting furnace body 112 which the upper 
part opened, and this melting furnace body 112 — making — liquid — it is attached densely and consists of an exhaust 
pipe 113 with which an upper bed is located in the predetermined location within the melting furnace body 112, a heater 114 
embedded on the melting furnace body 112, and a lid 115 which blockades the upper part of the melting furnace body 112. 
And the dross omission 1 16 for taking out the precipitating impurity, for example, dross, is formed in the bottom of the 
melting furnace body 112. 
[0030] 

Power is supplied to a heater 1 14 or the above-mentioned melting furnace temperature-control device 1 17 consists of 
energization control sections 119 which suspend supply of the power to a heater 1 14 so that it may become the melting 
temperature which the temperature detected with the thermocouple 1 18 as a meter which measures the temperature in a 
melting furnace 111, and this thermocouple 118 set up. 

In addition, according to this melting furnace temperature-control device 1 1 7, the temperature in the above-mentioned 
melting furnace 1 1 1 is set up beyond the liquidus-line temperature of a Magnesium alloy, in order to generate the molten 
metal M of a Magnesium alloy. 
[0031] 

The above-mentioned molten-metal emission-control device 121 consists of a heat-resistant control rod 122 inserted in 
insertion hole 115a prepared in the lid 115 of a melting furnace 111, and the control rod drive section 123 which this heat- 
resistant control rod 122 is inserted [ section ] into a melting furnace 111, and makes molten metal M discharge from an 
exhaust pipe 113. 
[0032] 

The above-mentioned mold 131 consists of a body 132 of mold of the shape of a cylinder which the end (upper part) 
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opened, and a flange 133 prepared in the periphery of the end (upper part) of this body 132 of mold. 
[0033] 

The above-mentioned mold conveyance device 141 is in the condition of having made the body 132 of mold penetrating. 
Tbe mold attaching part 142 by which a flange 133 is fixed to an upper bed removable. The conveyor 143 which conveys 
eight mold attaching parts 142 in the shape of an ellipse at fixed spacing in plurality and this example. The driver 144 and 
'collar gear 145 which send this conveyor 143 in the shape of an ellipse, It consists of conveyance actuators (146) which 
repeat driving a driver 144 by fixed distance **** to a clockwise rotation, and carrying out a predetermined time halt of the 
conveyor 143 to it in drawing 5 and which omitted the graphic display. 

In addition, the molten-metal supply location which supplies molten metal M from a melting furnace 111 or the excitation 
location which gives an oscillation at the mold shaker guard 171 to the mold 131 sent by conveyor 143, and Po show the 
mold removal location which removes mold 131 from the mold attaching part 142 sent by conveyor 143 to the mold 
attaching position which attaches mold 131 in the mold attaching part 142 to which Ps is sent by conveyor 143 in drawing 
5 , and the mold 131 to which Pa is sent by the conveyor 143. 
[0034] 

The above-mentioned mold cooler style 151 consists of a cooling pool 152 which the mold 131 conveyed by the mold 
conveyance device 141 passes, and a refrigerant 153 held in this cooling pool 152. 

In addition, although the cooling pool 152 is formed in the shape of an ellipse as shown in drawing 5 , the refrigerant 153 is 
held between partition wall 1 52a prepared in the upstream location rather than the mold attaching position Ps, and partition 
wall 152b prepared in the down-stream location from the mold removal location Po. 
[0035] 

The above-mentioned refrigerant cooler style 161 for mold cooling is formed in the middle of the piping 162 for which ends 
were connected to the cooling pool 152, the refrigerant cooling section 163 prepared while having been this piping 162, and 
piping 162, and consists of pumps 164 made to circulate through the refrigerant 153 in a cooling pool 152. 
In addition, the above-mentioned refrigerant 153 is set as the temperature below the constant temperature which makes 
molten metal M solidify, for example, the solidus-line temperature of a Magnesium alloy, by this refrigerant cooler style 161 
for mold cooling. 

Here, having set the temperature of a refrigerant 153 as the temperature below the solidus-line temperature of a 
Magnesium alloy is based on the reason for separating the crystal generated on the inside front face of the body 132 of 
mold from the inside front face of the body 132 of mold by oscillation of the body 132 of mold, and changing it into a 
coagulation condition from a half-coagulation condition. 
[0036] 

The above-mentioned mold shaker style 171 at the end (left end) For example, the transfer member 172 in which notching 
172a in which the flange 133 of mold 131 is held was prepared. The excitation section 173 which was attached in the right- 
hand side top face of this transfer member 1 72, for example, consisted of an eccentric shaft, a motor, etc., The retreat 
location which can convey mold 131 by the mold conveyance device 141, without holding a flange 133 in notching 172a 
(location of the continuous line of drawing 4 and drawing 5 ). It consists of migration actuators (174) for transfer members 
which move the transfer member 1 72 for between the advance locations (location of the two-dot chain line of drawing 4 
and drawing 5 ) where a flange 133 is held in notching 172a and which omitted the graphic display. 
[0037] 

Next, manufacture of Ingot N is explained. 

First, a predetermined metal is invested into the melting furnace body 112 of the condition which shows in drawing 4 , the 
melting furnace body 112 is blockaded with a lid 115, and the molten metal M of a Magnesium alloy is generated by heating 
the melting furnace body 1 12 at a heater 114, and carrying out melting of the metal. 

And while moving a conveyor 143 by operating the mold conveyance device 141, mold 131 is made to hold to the mold 
attaching position Ps to the mold attaching part 142 by which sequential conveyance is carried out, and some of installation 
and bodies 132 of mold are made buried in the refrigerant 153 of a cooling pool 152. 
[0038] 

Thus, if it is attached in the mold attaching part 142, mold 131 is conveyed by conveyor 143 in the molten-metal supply 
location (excitation location) Pa and it stops, while advancing the transfer member 172 in the migration actuator (174) for 
transfer members which omitted the graphic display and holding the flange 133 of mold 131 in notching 172a, the excitation 
section 173 is operated and an oscillation is given to mold 131. 

And the molten metal M of the specified quantity is made to discharge into mold 131 from an exhaust pipe 113 by driving 

the heat-resistant control rod 122 and dropping it in the control rod drive section 123. 

[0039] 

Thus, when making molten metal M discharge, in order to make the pure Magnesium alloy which dross does not mix 
discharge, as for the amount of the molten metal M which the heat-resistant control rod 122 is dropped and can be 
discharged, it is desirable that it is 70% - 80% of the volume of the melting furnace body 1 1 2 below the upper bed of an 
exhaust pipe 113. 

And the dross which precipitated at the bottom of the melting furnace body 112 operates the dross omission 116 suitably, 

and should just make it discharge. 

[0040] 

When contacted and cooled by the inside front face of the body 132 of mold, it crystallizes, and the molten metal M of the 
specified quantity discharged into the body 132 of mold as mentioned above becomes spherical, and adheres to the inside 
front face of the body 132 of mold. 

However, a spherical crystal is compulsorily separated from the inside front face of the body 132 of mold, while mold 131 
grows, since the oscillation is added by the mold shaker style 171. it carries out sequential precipitate to the bottom of the 
body 132 of mold, and serves as Ingot N. 
[0041] 

If an oscillation is added to the mold 131 located in the molten-metal supply location (excitation location) Pa as mentioned 
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above predetermined time, for example, 1 minute to about 5 minutes, the excitation section 173 will be stopped and the 
transfer member 172 will be retreated in the migration actuator (174) for transfer members which omitted the graphic 
display. 

Aad while carrying out predetermined distance conveyance of the mold 131 with which molten metal M was supplied by the 
mold conveyance device 141 to the mold removal location Po side, adding an oscillation to the mold 131 which conveyed 
"the following mold 131 to the molten-metal supply location (excitation location) Pa, and was conveyed in the molten-metal 
sGpply location (excitation location) Pa, as mentioned above, from a melting furnace 111, it repeats supplying molten metal 
M and it is performed. 

"On the other hand, since the metal slurry U of an internal half^coagulation condition solidifies and the mold 131 conveyed in 
the mold removal location Po has become Ingot N, after removing from the mold attaching part 142. making it reverse and 
making Ingot N discharge, it cleans inner skin and equips the next activity with it. 
[0042] 

While the solidification structure by the optical microscope which made the ingot manufactured by the ingot manufacturing 
installation without a mold shaker style etc. reheat and solidify is shown in drawing 6 , the solidification structure by the 
optical microscope which made the ingot N manufactured by the ingot manufacturing installation P of the 2nd example of 
this invention reheat and solidify is shown in drawing 7 . 
[0043] 

A crystal grows and the solidification structure of an ingot which manufactured by the ingot manufacturing installation 
without a mold shaker style etc. becomes the magnitude of hundreds of micrometers or more so that drawing 6 may show. 
However, the solidification structure of Ingot N which manufactured by the ingot manufacturing installation P of the 2nd 
example of this invention becomes a 10 micrometers - 200 micrometers detailed spherical crystal so that drawing 7 may 
show. 
[0044] 

As mentioned above, according to the ingot manufacturing installation P of the 2nd example of this invention Since the 
crystal which forms the mold shaker style 171 and is generated on the inside front face of mold 131 is compulsorily 
separated by the initial stage in order to prevent solidifying while molten metal M had adhered to mold 131 Cast structure 
of various metals can be made into a globular shape more detailed on the whole than the case where an oscillation is not 
given to the conventional mold, for example, 10 micrometers - 200 micrometers, without [ without it makes equipment 
enlarge compared with machine stirring or electromagnetic-mixing equipment, and ] making energy cost increase. 
And since molten metal M was used as the Magnesium alloy, the finishing time amount of Ingot N can be shortened and a 
finishing routing counter can be lessened. 
[0045] 

Drawing 8 is an explanatory view equivalent to the partial sectional side elevation showing the outline configuration of the 
ingot manufacturing installation which is the 3rd example of this invention, gives the same sign to the same as that of 
drawing 4 and drawing 5 , or a considerable part, and omits explanation. 
[0046] 

The melting furnace which the ingot manufacturing installation P makes carry out melting of the metal, and is used as the 
molten metal M of a Magnesium alloy in drawing 8 (111), The melting furnace temperature-control device in which this 
melting furnace (1 1 1) is adjusted to desired melting temperature (117), The molten-metal emission-control device which 
controls the discharge of the molten metal M made to discharge from a melting furnace (111) (121), The mold 131 with 
which molten metal M is supplied from a melting furnace (111), and the mold conveyance device 141 in which this mold 131 
is conveyed, The mold cooler style which cools the mold 131 conveyed by this mold conveyance device 141 (151), The 
refrigerant cooler style for mold cooling which cools the refrigerant (153) of this mold cooler style (151) (161), It is inserted 
into the mold 131 located in a molten-metal supply location (excitation location) (Pa), and molten metal M is poured out, for 
example, it consists of a cooling object shaker style 221 which gives an oscillation to semi-sphere-like the cooling object 
21 1 and this cooling object 21 1, and a cooling object cooler style 231 which cools the cooling object 21 1. 
[0047] 

The above-mentioned melting furnace (111) - the refrigerant cooler style (161) for mold cooling are constituted like the 2nd 

example, although a graphic display is omitted. 

[0048] 

While the above-mentioned cooling object shaker style 221 is bent in the shape of a crank and an end (right end) is 
blockaded Two pipes 222 which an end is fixed and support the cooling object 21 1 by the other end (left end), At least to 
one side of this pipe 222, for example, the excitation section 223 which gives an oscillation from the bottom, cooling to 
which between the excitation location (downward location) (location shown in drawinjg. 8 ) where the cooling object 21 1 is 
located in mold 131, and the non-exciting locations (a lifting location) where the cooling object 211 is located out of mold 
131 uses as the supporting point and an end (a right end) moves for it and which omitted a graphic display — the body and 
its function — it consists of migration actuators (224). 
[0049] 

While an end is connected to one pipe 222, the above-mentioned cooling object cooler style 231 The piping 232 with the 
flexibility which is open for free passage to the passage which the other end was connected to the pipe 222 of another side, 
and was formed in the cooling object 211, It is prepared in the middle of the refrigerant reservoir section 233 prepared in 
the middle of this piping 232, the refrigerant cooling section 234 which is prepared in the middle of piping 232, and cools a 
refrigerant, and piping 232, and consists of pumps 235 made to circulate through a refrigerant. 
[0050] 

Next, although manufacture of Ingot N is explained, since it is almost the same as the 2nd example, a different part from the 
2nd example is explained. 

cooling which omitted the graphic display when mold 131 was conveyed and it stopped to the molten-metal supply location 
(excitation location) (Pa) in the 2nd example shown in drawing 4 and drawing 5 — the body and its function — while 
operating a migration actuator (224), inserting the cooling object 211 into mold 131 and making it located in an excitation 
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location (downward location), the excitation section 223 is operated. 

And the molten metal M of the specified quantity is made to discharge into mold 131 from an exhaust pipe (113) by driving 

a heat-resistant control rod (122) and dropping it in the control rod drive section (123). 

[0G51] 

Thus, when it flows into the cooling object 21 1 and is contacted and cooled by the front face of the cooling object 21 1 
"cooled at cooling object cooler guard 231, it crystallizes, and the molten metal M of the specified quantity discharged into 

trre body (132) of mold becomes spherical, and adheres to the front face of the cooling object 211. 

However, a spherical crystal is compulsorily separated from the front face of the cooling object 21 1. while the cooling 
"object 21 1 grows, since the oscillation is added by the cooling object shaker style 221. and it falls into the body 132 of mold. 

And when contacted and cooled by the inside front face of the body 132 of mold, the molten metal M which fell into the 
body 132 of mold grows up to be a spherical crystal, and adheres to the inside front face of the body 132 of mold. 
[0052] 

cooling which was made to stop the excitation section 223 and omitted the graphic display if the oscillation was added to 
the mold 131 located in a molten-metal supply location (excitation location) (Pa) as mentioned above predetermined time, 
for example, 1 minute to about 5 minutes, — the body and its function — a migration actuator (224) is operated and the 
cooling object 21 1 is located in a non-exciting location (lifting location). 
Henceforth, it is the same as that of the 2nd example. 
[0053] 

As mentioned above, while cooling molten metal M also with the cooling object 21 1 according to the ingot manufacturing 
installation P of the 3rd example of this invention Since the cooling object shaker style 221 is formed, the crystal generated 
on the front face of the cooling object 21 1 is compulsorily separated by the initial stage and it is made to flow down in order 
to prevent molten metal M solidifying on the cooling object 211 The ingot N of solid phase which has a detailed spherical 
crystal can be generated efficiently, without [ without it makes equipment enlarge compared with machine stirring or 
electromagnetic-mixing equipment, and ] making energy cost increase. 

And since the cooling object cooler style 231 which cools the cooling object 21 1 was formed, the cooling object 21 1 can be 
held to constant temperature, and the ingot N of the solid phase of a detailed spherical crystal can be generated efficiently. 

[0054] 

Drawing 9 is an explanatory view equivalent to the sectional side elevation showing the outline configuration of other 
examples of the melting furnace used by the continuous casting rod manufacturing installation or the ingot manufacturing 
installation. 
[0055] 

The melting furnace body 12,112 with which the upper part opened the melting furnace 11,111 in drawing 9 , it penetrates 
at the bottom of the end craters 12A and 112A which get as an inside container held possible [ ejection ] into this melting 
furnace body 12,112, and these crucibles 12A and 112A — making — liquid, while being attached densely The exhaust pipe 
13,113 with which the bottom of the melting furnace body 12,112 is penetrated dismountable, and an upper bed is located in 
the predetermined location in crucible 12A and 1 12A, It consists of a heater 14,1 14 embedded on the melting furnace body 
12,112, and a lid 15,115 which blockades the upper part of the melting furnace body 12,112. 
[0056]' 

And power is supplied to a heater 14,1 14 or the melting furnace temperature-control device 17,1 17 consists of energization 
control sections 19.119 which suspend supply of the power to a heater 14,114 so that it may become the melting 
temperature which the temperature detected with the thermocouple 18,118 as a meter which measures the temperature in 
a melting furnace 11,111. and this thermocouple 18,118 set up. 

In addition, according to the melting furnace temperature-control device 17,117. the temperature in a melting furnace 
11,111 is set up beyond the liquidus-line temperature of a Magnesium alloy, in order to generate the molten metal M of a 
Magnesium alloy. 
[0057] 

And the molten-metal emission-control device 21,121 consists of a heat-resistant control rod 22.122 inserted in the 
insertion holes 15a and 115a prepared in the lid 15.115 of a melting furnace 11,111, and the control rod drive section 23,123 
which this heat-resistant control rod 22,122 is inserted [ section ] into a melting furnace 11,111. and makes molten metal M 
discharge from an exhaust pipe 13,1 13. 
[0058] 

Next, this melting furnace 11,111 is explained. 

Discharging the molten metal M of the specified quantity is finished, and if remained by slight molten metal M and dross, the 
new end craters 1 2A and 1 1 2A will be made to hold in the melting furnace body 1 2, 1 1 2, as a lid 1 5, 1 1 5 is made to open, and 
crucibles 12A and 112A are shown in ejection from the inside of the melting furnace body 12,112 and it is shown in drawing 
9 since dross omission is not prepared in this melting furnace 11,111. 

And a predetermined metal is invested into crucible 12A and 112A, the melting furnace body 12.112 is blockaded with a lid 
1 5.1 1 5. and the molten metal M of a Magnesium alloy is generated by heating the melting furnace body 1 1 2 at a heater 114. 
and carrying out melting of the metal. 

Henceforth, the molten-metal emission-control device 21,121 is operated henceforth as well as previous explanation, and 

specified quantity [ every ] sequential blowdown of the molten metal M is carried out. 

[0059] 

Since this melting furnace 11.111 formed the end craters 1 2A and 1 1 2A currently replaced with without dross, by 
exchanging crucibles 12A and 112A. it can extract dross from dross omission, and it can newly generate molten metal M 
early rather than it newly generates molten metal M. 

7h er efore, tne rnetal slurry U or Ingot N can be manufactured efficiently. 

In addition, if the ejection slack end craters 1 2A and 112A make water hold, dross etc. can solidify and take them out from 
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the inside of the melting furnace body 1 2,1 1 2 by aging. 

Therefore, the crucibles 12A and 112A which removed the dross which solidified can clean inner skin, and can equip the 

next activity with it. 

[0060] 

In'each above-mentioned example, since the molten metal M of the Magnesium alloy to treat tends to oxidize, it is desirable 
-to carry out in a noncombustible ambient atmosphere, for example, argon gas, 6 fluoridation sulfur (SF6) gas, and a carbon- 
djloxide mixed-gas ambient atmosphere. 

Moreover, although the example used as the Magnesium alloy explained molten metal M, it cannot be overemphasized that it 
-is applicable to an aluminum alloy and other metals. 
[0061] 

Next, although the example which manufactures the continuous casting rod B and Billet L explained in the 1st example, a 
plate can also be manufactured using the metal slurry U. 

And by replacing with the dip cooling object 31 and the dip cooling object shaker style 36, and preparing the cooling object 
211 and the cooling object shaker style 221 (further cooling object cooler style 231) in the 3rd example in the 1st example 
Or the same effectiveness as the 1st example or the 3rd example can be acquired by forming the cooling object 211 in the 
3rd example, and the cooling object shaker style 221 (further cooling object cooler style 231), and filling the cooling object 
211 with the molten metal M from the dip cooling object 31. 

In this case, it is not necessary to move the cooling object shaker style 221 like the 3rd example. 
[0062] 

Next, although the 2nd example and the 3rd example explained the example which manufactures the cylinder-tike ingot N, a 
direct casting (ingot) can be manufactured by casting as an object for cast manufacture. 

And in the 2nd example, the same effectiveness as the 3rd example can be acquired by forming the cooling object 21 1 in 
the 3rd example, and the cooling object shaker style 221 (further cooling object cooler style 231), and pouring out the 
molten metal M from the cooling object 211 into mold 131. 

Next, the same effectiveness can be acquired even if it does not form the cooling object cooler style 231 in the 3rd 
example. 

[Brief Description of the Drawings] 
[0063] 

[Drawing 1] It is the explanatory view showing the outline configuration of the continuous casting rod manufacturing 
installation which applied the metal slurry manufacturing installation which is the 1st example of this invention. 
fD rawing 2] It is the copy of the optical microscope photograph in which the solidification structure which made the 
continuous casting rod manufactured by the conventional continuous casting rod manufacturing installation reheat and 
solidify is shown. 

[Drawing 3] It is the copy of the optical microscope photograph in which the solidification structure which made the 
continuous casting rod manufactured by the continuous casting rod manufacturing installation of the 1st example of this 
invention reheat and solidify is shown. 

[Drawing 4] It is an explanatory view equivalent to the sectional side elevation showing the outline configuration of the ingot 
manufacturing installation which is the 2nd example of invention of ****. 

[Drawing 5] It is an explanatory view equivalent to the top view showing the outline configuration of the mold conveyance 
device in the ingot manufacturing installation which is the 2nd example of this invention. 

[Drawing 6] It is the copy of the optical microscope photograph in which the solidification structure which made the ingot 
manufactured by the conventional ingot manufacturing installation reheat and solidify is shown. 

[Drawing 7] It is the copy of the optical microscope photograph in which the solidification structure which made the ingot 
manufactured by the ingot manufacturing installation of the 2nd example of this invention reheat and solidify is shown. 
[Drawing_8] It is an explanatory view equivalent to the partial sectional side elevation showing the outline configuration of 
the ingot manufacturing installation which is the 3rd example of this invention. 

[Drawing 9] It is an explanatory view equivalent to the sectional side elevation showing the outline configuration of other 
examples of the melting furnace used by the continuous casting rod manufacturing installation or the ingot manufacturing 
installation. 

[Description of Notations] 
[0064] 

I Continuous casting rod manufacturing installation 
S Metal slurry manufacturing installation 

I I Melting Furnace 

12 Melting Furnace Body 

12A Crucible (inside container) 

13 Exhaust Pipe 

14 Heater 

15 Lid 

15a Insertion hole 

16 Dross Omission 

17 Melting Furnace Temperature-Control Device 

18 Thermocouple (Meter) 

1 9 Energization Control Section 

21 Molten-Metal Emission-Control Device 

22 Heat-resistant Control Rod 

23 Control Rod Drive Section 
31 Dip Cooling Object 

36 Dip Cooling Object Shaker Style 
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41 


Mold 


42 


Body of Mold 


43 


Flange 


46 


Mold Maintenance Unit 


51 


Mold Cooler Style 


"52 


Cooling Pool 


53 


Refrigerant 


61 


Refrigerant Cooler Style 


"62 


Piping 


63 


Refrigerant Cooling Section 


64 


Pump 


71 


Delivery Roller Device 


72 


Roller 


81 


Cutting Machine Style 


82 


Cutting Cutting Edge 


83 


Motor 



P Ingot manufacturing installation 

1 1 1 Melting Furnace 

112 Melting Furnace Body 

1 12A Crucible (inside container) 

113 Exhaust Pipe 

114 Heater 

115 Lid 

1 15a Insertion hole 

116 Dross Omission 

117 Melting Furnace Temperature-Control Device 

1 1 8 Thermocouple (Meter) 

1 1 9 Energization Control Section 

121 Molten-Metal Emission-Control Device 

1 22 Heat-resistant Control Rod 

1 23 Control Rod Drive Section 

131 Mold 

132 Body of Mold 

133 Flange 

141 Mold Conveyance Device 

142 Mold Attaching Part 

143 Conveyor 

144 Driver 

145 Collar Gear 

151 Mold Cooler Style 

152 Cooling Pool 

1 52a Partition wall 
1 52b Partition wall 

153 Refrigerant 

161 Refrigerant Cooler Style for Mold Cooling 

1 62 Piping 

163 Refrigerant Cooling Section 

164 Pump 

171 Metal Mold Shaker Style 

1 72 Transfer Member 
1 72a Notching 

1 73 Excitation Section 
211 Cooling Object 

221 Cooling Object Shaker Style 

222 Pipe 

223 Excitation Section 

231 Cooling Object Cooler Style 

232 Piping 

233 Refrigerant Reservoir Section 

234 Refrigerant Cooling Section 

235 Pump 

M Molten metal 

U Metal slurry 

B Continuous casting rod 

L Billet 

N Ingot 

Ps Mold attaching position 

Pa Molten metal metal supply location (excitation location) 
Po Mold removal location 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
m 3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[0063] 

[Drawing 1] It is the explanatory view showing the outline configuration of the continuous casting rod manufacturing 
installation which applied the metal slurry manufacturing installation which is the 1st example of this invention. 
[Drawing 2] It is the copy of the optical microscope photograph in which the solidification structure which made the 
continuous casting rod manufactured by the conventional continuous casting rod manufacturing installation reheat and 
solidify is shown. 

[Drawing 3] It is the copy of the optical microscope photograph in which the solidification structure which made the 
continuous casting rod manufactured by the continuous casting rod manufacturing installation of the 1st example of this 
invention reheat and solidify is shown. 

[Drawing 4] It is an explanatory view equivalent to the sectional side elevation showing the outline configuration of the ingot 
manufacturing installation which is the 2nd example of invention of ****. 

[D rawing 5] It is an explanatory view equivalent to the top view showing the outline configuration of the mold conveyance 
device in the ingot manufacturing installation which is the 2nd example of this invention. 

[Drawing 6] It is the copy of the optical microscope photograph in which the solidification structure which made the ingot 
manufactured by the conventional ingot manufacturing installation reheat and solidify is shown. 

[Drawing 7] It is the copy of the optical microscope photograph in which the solidification structure which made the ingot 
manufactured by the ingot manufacturing installation of the 2nd example of this invention reheat and solidify is shown. 
[Drawing 8] It is an explanatory view equivalent to the partial sectional side elevation showing the outline configuration of 
the ingot manufacturing installation which is the 3rd example of this invention. 

[Drawing 9] It is an explanatory view equivalent to the sectional side elevation showing the outline configuration of other 
examples of the melting furnace used by the continuous casting rod manufacturing installation or the ingot manufacturing 
installation. 
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«t o , 9 y -srsiit-rs r. t *®mt -rz&m* ? y -mm^^ 0 ■ 

(3) (l) £fcl* (2) fc:lB*©A*;*5y-«ift#ft leaser. «fHB^m^S*W 

(6) (4) atzt* (5) fce*©£**?y— Basilicas v*t, a&fejgit&jgas-v 

(7) ilM'-^l&Lfc^iii^JilSr. r i: i o t ftip L , 
jft-*-S*»«3ft#il:t:::l3^T, fflS5£#S!l-i§Si£-£;i5 r k & <&Wt t -t % 0 

(8) L fcSifc&Jl , SfFlE^S?rf i nSPi"5 i k l^icTftSl, 

(9) (7) (8) (cE*0«f»«3ft*ffitC*SV^-C, StrlS^ilt^JgdWi/^^^ 

(10) mm^mi& l fc* n&s * , mewaitftipts: tiwioTftiiu, 20 
« * r s * * * ata « k # r , iHieftsicisibfr^&sftsift&att&ttrtfcr&frtt 

(1 1) Ltcmm&m & . mcni! £#*P-r 5 c t k «t o t^*p t*i&£- 

(12) (10) * & » (1 1) tcfsttoftaiSitsnucasv^r, wi y 
[ IS n © $b * 1 

[ 0 0 0 6 ] 

& Jg * 7 y - £3b^J: <aiKLrSajt-f-5C t ^ f # 5 i k tic, fi£3fce>ffi*4#S)#KS 
t5i^, «Hfe © tt ± If *W f: « *-t? # , tt±lfxa»«r^*<i-S.r.i:*i-Ct5. 

* «c . r (D&m<Dmmmmjj&. m^mmmmic xtitt, m & & js a* m m k h m l it * 40 

Pg-C3S$iJKjlc^^$-fr5©-C, * it I* , SK&*#Jfta?'fflcW»LfcS*.Hfl:-r3©*K 

<* ^ «> k # *p *md s a « £ is: it, &mft0*m\z&&+&m&i:tom8tfitvaMtf3\z.vtm 

Sr i * ^ & J; 9 t>4*Wlcllll*#*fct5r iistj|:5, 

[ 0 0 0 7 ] 50 



(5) JP 2005-205478 A 2005.8.4 

sir. r©»wo*ifi««rBH-*-3t^rttw-r*. 

[ 0 0 0 8 ] 
[ 0 0 0 9 ] 

»&JRM) 5>m%A& l l b . r <D®m & l l £ S © ig Si M (c 18 » -f S&Ife^iEg 

»J » « « 2 1 t , S 154 1 li»fe#ffl*;KT±»-<tt#*xfc*»A*M*»ajL-C¥*R 

UK i-3«*4»Slft3 1i:, r©«^#*)lft3 1lc^fj)£^.;l5ffi£!- 10 
#£Pft;!JDlg$£fll3 6i, «:£l-?$£Pft 3 l*»5>A*^9y-U^tt*&SixSP3««©l»ffi4 

it, r (omm 4 i sr isn-r 5 mm&mmm 5 1 t % rro«s^*Pit5 1 ©^is 3 ^ 
$9 D-5-it7 1 t , ^o>m<o & - ? -mm 1 \ -am* mz*i z&mm&WB *m&. 

ft *5 , ^JS^yy-M5t^SS«, §4 *F 1 1 ~ flPi £4 » .*P ft iO IS «K « 3 6 T- « £ ft T 
[O01O] 

-fcELfc»»0*l ltt. Jt#j6*BJ*Lfc*»*F*ftl 2h r © ig St *F # ft 1 2 <E> Jg K 

Ha**-c«*fc»9«-rt6>ix, ±*!is»»»s2|c*i 2 rt©9f:£ffi« ffl* l 20 

3i, m at & * ft i 2fca»a*ixfci:-#-i 4 t , *g » *e ft ft 1 2 <D±^^mm-r ^ 
i#i 5 fe***htv^. - 

t Lt, }g §* #s # l 2 © JK tt , it JR i" 5 * *fi • . 09 *. tf , Kn^^lOtBffcfero 
[001 1 ] 

±1E Lfc*g 89 £81* 1 7 14, 1 irt©mflE*rtt-«i-s*«.w-*»tur 

© * m # 1 8i, © US m *f l 8-CtlHilLtUt#R]eLfc»|jll«i:4SJ:5-|:t-? 
-1 4-ffi^3^«*&Lfct), fc — * — 1 4^©«^©#fcif.t£ftjj:-f5i§Sil5iJ»SBl 9 if 

<e ** » iiaLfc^a^i 1 © a « »4 , r © » n jf a« m s a * 1 7 c i 9 , if * 30 

[0012] 

-hELfc*»£JR#mM»*«2 1 »4 , $ it P 1 1 © £ ft 1 5 Ic IS: It b ft if i§ ?l 1 5 
a(Cifii$^y u ci»?att©Jffll^2 2i:. r©W^tt®Jffll»2 2^^ili^l 1 rt-.JfA.LT* 

[001 3 ] 

L fc # o T » M £4 # £p ft 3 l±5:»T-r5^Bl^JSMI4, «Tt ta«#!»Tt5. 40 
t4fc%, « » * S> ft 3 A^AotftiltBTf. ^ * «> * A -fr 

&©Stti»aft&±©a£i::fc5<J:5t::K:^£*iTV'>5. 

r. r -c , *S & # *P ft 3 i±**T£*5SR^^*-:''>**£©*««r^#'* 
^©^ffiiftffiftj^T-c 8 , -> * ^ £■&© @ fa a £ _l © aft k u © {4 , mu 
&&Mfr'&wz ttx ±&\^tz &&&&&& ffi.mmit-r . ± , «±icBftt4v^*» 

[0014] 

±iELfc«»#iPft*Dig«« 3 6 (4, « *. tf , flil te <t ^ - * - ft i' T * £ ft , <» £4 
# £fl # 3 1 ICf'tf Lfc*i^«M©Sli »"Sr D]^g|5WT-5SSJ6<](c^fii^*Sfci6, M #4 
*Pft31(-^i!)«r4-^5'b©T-fe-5o 50 
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[0015] 

±?sufe»S4 lii, wMtfiittufcpjiBttoas!**^ 2 k . ~ <omm*& 4 2 co- 
rn (±48) <Dfl-jatcg:i-t h tiity 7 > *SM4 3 k X-ffif&Z fix ^ 2> „ 

(0016] 

_t|ELfci#l!ftSPm«5 114, IS4 1 ©iS*ft4 2 # JE £ « l£ ill" 5 ft £P W 5 
2t, rrofta«5 2KM£;ftfcfti&5 3iT-*^£;n.Tv>5„ 

[0017] 

±lBLfcft£gftiP8S«6 1l4, ftSPW5 2(c^*g^^i^$ttfciBl : 6 2i:, r <D iE W 6 
2 © t » »* it 'fc » *t * « 6 .3 . Effeaw^^jc^ttfeix, ftip«5 2i*iOft 
!5 3lrSS$-B-5^>7'6 4if«fi£$titV^„ 

[0018] 

_hlSLfc^»3D — 7 — ^#7 1 14 , MI4 ia»t><£>jgi@fc»at*$B£:&i$LT§l#ai-f — 
^©0-7-7 2 £ , rco — *t <£> o — 7 — 7 2 (O'pti < £ t — ^frSflio^jSjt* "C B 
0^Sr«Sl&b^IeIfi^iiilfB (73) i"C**$iiT^5. 
[0019] 

_L IS L fc « Sir « « 8 114, i£!>n-5-1»*7 lr-^^ffl^ix^iS^^it^B^gf^S 
h Ll:9J»rt5918rJ]8 2 t t -<9^#i^8 2£:lE]i|E£-fr5^ — 8 3i, i 
0 ^_^_ 8 3 £ * 3p # ft * * 5 , H^4-«BSLfc^tb B fb SB (84) 

[ 0 0 2 0 ] 

t _^_ 14 - t? ^gt;)^^:#:i 2 £ AD b X & JR £ SB* £ * 5 r i: \c 4 9 , -7 A -g- 

^Lt, »(i#I»»2 3tiitt«*#2 2*i8UTTI»S45:ii:J:5, # ffi 
[ 0 0 2 1 ] 

ft ip # 3 i o±«^tft»i-*-r. t # -e # 5 . 

rim-c#s^it^SM<7?gi4, # ta * i 3©i«±nTioist)?*fti 2ft<D»m 

(O 7 0 % ~ 8 0 % "C 2> ^ t i 5 MI LV> 0 

^ Lt, & Si #J # #: 1 2tf>j8lCitJ8LfcKn;M4, K n * » * 1 6^jgaiSlf^Ur#i±i 

[ 0 0 2 2 ] 

± IE <D 4 5 K LTl^ft»* 3 ll^ttfflSHfeSBAIMH:, « M ft *P # 3 

r<75i#, ffi£4ft*P#3 1 iSI^ft»ftillfiIi3 6l:ioTKlSSnTV^O-C, « 
B tt i* < « #4 ft *P <£ 3 l KtttLfci LttU)fflftl|t?ii«Wl^hS4*tt«*t»i* 

[0 0 2 3 ] 
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:oiHtliaSii*:l*i»a*BH;', g9 n-7-Ii 7 1 flth, {50i&r«8flt 8 
1 0 0 2 4 ] 

■&fc**«i«*n-.fc ^mmmm^m 2 k ^ 1 1 h t , r ©. » h © * 1 usstfy^sj^it 
ia 3 ic*i- 0 

[ 0 0 2 5 ] 

r © 38 W © SB 1 IS. 16 0\J © a «8 # ig# §S it £ fi 1 r-ta^Lfctru-y h l © @ iis 

ill, H 3 # a> 3 £ ? I- , 1 0 ^ m ~ 2 0 0 /; m © *S ft Efc # S£ B B B t 5 » 
[ 0 0 2 6 ] 

Jb J4 L fc J: 5 , rcD^^©mi*Jfi^J^>^JS^9y-SigSimS{cJ:nii, ffi £4 SP 

*P»3 1 o*ffitc^*^5tt#Sr«0JW.«*-C!*MttKittli** - caETS**«)-C, WiUS 20 

S*j:i4<, * *■ * II* * , « ^. M , 10/im-~2 0 0 *im©3*tttt*«:3fr-r5£ 
M * 7 y - U £ ^ J: < 3 M LT«*t5 - t 2 s "C # 5 t £ t> , fg*ft>fl(*lftSPtttcS 

L «r * iS T? # . roifUy 1- LSrlv^teJI, * »i , ¥*&R»iii-5£, ttJitf^F^€r 

b 

[ 0 0 2 7 ] 30 

H4ttw©»W©jl!2*16«^fcS»*«iS*«®«*«*Sr*i-|ll(rffiHJc.«^i-S 

*5 , IS 4 H: , ® 5 <D A - A &. \Z «fc 5 Wi ® I- *B S -5. . 
[ 0 0 2 8 ] 

HPB&lllE&ttl 17 £, ^St^l l ia»fe#Hi3*3*»*«M©#fcH*SrlW»i-S 
UN tti«lJ»8Sflll 2 1 £ , Si^l 1 1 A^gS4SM#iifSSJx5iIl 3 1 £ 

, z.<7>mm i 3 i^aKin-r-5«^aBii^*i 4 1 £ , rco^sfiB^^«i 4 l-cae^^tv 40 

5 #11! 1 3 l£ft£p-f5ltl!!#*Pf£#il 5 1 £ , rw«S^*P««l 5 lOftll 5 3 £ 

gt & jb « *s & ft (Ai&i) p a^»a«iii««fi 4 l -e«si§^n/c»^i 3 i \zmw> £ 

4x5»I*SIii 7 l i-ei*Jhtv>5. 
[ 0 0 2 9 ] 

±IELfc^a^l 1 1 14, -L^tfHScLfciSRiF**! 1 2 £ , I ©gfBJp*ft l 1 2 

$ Hit 1 1 3b. 1 1 2JcSftii**xfct— ^— 1 1 4 £ , 1 1 2 

ol*?:^lt5Iff 1 1 5 ifl«jjit^5, 

■ebT, *g n *p # # 1 1 2 (oss.\z.it . it m -r z ^ n m , #j x « , Kn*&&!5aj-*-fc& 50 
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tf> K n * ft # 1 1 6 # R & *t T V* 5 . 
[ 0 0 3 0 ] 

LTOf&m*tl 1 8 <>: , ^ <Of»S M 1 1 8T*ffiLfc»fl^KSLfc*»«fin-ft5*5 

t - * - i i 4— s^«r«j^ufct), t — * - 1 i 4 ^(DmtKDm&zeFit-tzmmffl 

ft *s * -b IE L i£ It *F i i i rt © a. A tt . l i 7 i: i ^ ^ 

[ 0 0 3 1 ] 

±IBL*:*iB^*#UilWfll**l 2 1 14 , « jft V 1 1 1 G> Wt # 1 1 SlcRttbtLfcifa 
Hi 1 5 atCjfii^ttfcB#Stt*JfflI#l 2 2k, Z<DM?£&mfflW 1 2 2 £*gi»*P 1 1 1 
rt^JPXLt*H4lMft#l!Jff 1 1 3^6>#tH$*5fW»#B»»l 2 3 £ "C fll Efc § *l 
X V* 5o 
[ 0 0 3 2 ] 

± e u fc * a 1 3 in. m 7L a , - « ( ± * ) #H»Lfcratt)ifco«Fa*tti 3 2 <t . 
r <o «p at * * 1 3 2(D-« (±^r) <£> ^ ja i- k it b *t fc 7 9 > ^ as 1 3 z ttmi&zfrx 

[ 0 0 3 3 ] 

±tzvtzmmmmmm 1 4 itt v *a*#i 3 2Srnas*fc*«-c, 7 9 1 3 

4 atr-timi-efliRfti^iStSa^^r 1 4 3i, :o3y^7i43fc« 
Rttl:i^i»f«l 44i3i:i;Slf*l 4 5i:, =r>--<T143Sr, fllttf, ES5I: 

5 isi-, & i-tzv&mmmn (14 6) K*«unti^ c 

ft *3 , i 5 l: *5 X , P sli=y<7 1 4 3t?St)h5lHfi«f»l 4 2l:«Ii 3 1 
£r©9ftltS§fSSift<i®, Pai^y/<71 4 3ti^5if 1 3 1 — St *f 1 1 1 
*»&W»A«M*#*i-S»»£*«l&4fc«, * fc 14 , 3^<7143T»af>ft5»il 
3 1— if^^P^^«l 7 l-eIlS:4^5JDfifit, Pol^y^71 4 3 X i£ b *L £ §1 
SftKK 1 4 2 *> b MS 1 3 l?r®t)^-r^MS^<Sg^^-r o 
[ 0 0 3 4 ] 

±ieb/cissy#£p$s«i s ii4. 4 iT«g$n^»n 3 i #aiit 

5 » » « 1 5 2 i: , r tf> ft £P *ff 1 5 2lcifc^£nfcfti8El 5 3 bxmf&£tiX^Z>o 

ft *5 . $itll 5 2 13, B 5 K » f J: 3 K * «P3JR^«ric*^T^5i^ ft a R # ffir g 
P s J; >9 t±«^)fif icgltfcEIf l 5 2 a t , ilSt^filP o J: ^ tTI^ffifl: 
K It E B ffi 1 5 2 b i o P* 1 ] ft 1 5 3 i#JR«$ixT^3 0 
[ 0 0 3 5 ] 

±BLfc*fifta?jB#tt»*P**i 6 i « , 5 2 \zmi%&mffi£ titcmm 1 6 

2 t . r OEf 1 6 2^^=f^KttbiXfc»a*aSSl 6 3 t % ffiffl 6 2 O & + £ Rtt 
fjils ft *P » 1 5 2 O ft g£ 1 5 3Srti^^it5^V^l 6 4 *-C*j*£ixT^S. 

ft 43 , ±ELfc»«l 5 3 14, 6 lia^ 

- ^ T', ft «E 1 5 3(DU^^^^^^^^^^(Om^^U&^T<^U&\CWt^Vtz(Dit 
, * S! * # 1 3 2(7)rtffiU^®l-^^Lfc^a B B ?r^M*^l 3 20lSitiS**l 3 2 CD 

[ 0 0 3 6 ] 

±ELfci»S!*n««*i 7 1 14 . - » ( £ 38 ) IC. « *. , Nil 3 1077^^951 

3 3 3»lR«Sft8fl* 1 7 2 adSKJtbKfceaHBttl 7 2 t . ^ (Dfcm^tt 1 7 20* 
± S I- * 5 f+ It b tl fc , « * tf > <S <t> to £ ^ - * - ft if X « j£ $ tl 1c *D S A 1 7 3 £ , 
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72arti:77 > v?95 l3 3**Jft**fri*fc*S!l3 1*ri*S!*iS«*ll4 1T?* 

-5 mil&B (I4t5±0!i5 0lill©fii) . WX 1 7 2 arti:77>v?3l 3 3 

;&5it22§£ix5ltf!Ji&K ( 12 4 *5 J: U 5 0 5 <E> "~ & 0. H <*> & B ) Z> fB £ , eS95Wl 7 2 £• 

B**«* Lfce*»4*JSfmi«ibto (174) t "C « A 5 *L T V> 2. . 
[ 0 0 3 7 ] 

$ -f > H14tc^-r^ffiO^S!^*{*:i 1 2 1*9^l!l©&ISrSALtI«:i 1 5 T? *g gt 

*p ;£ # 1 1 2^ffllL, t — * — 1 1 4-e*g!il!tf 3 *:#l 1 2 Srio3&L-C & 

tLt, 4 lSrBf $*5rM:±9, =" >" * T 1 4 3t»»i*5i: 10 

1 1 k , «f s si # & b p znr < z>mm&ft&> i 4 2 ic i# 5a 1 3 1 * « » s 

T & 9 , II S * # 1 3 2(D-SB#£#iP«l 5 2 (D # & 1 5 3 

[ 0 0 3 8 ] 

r©i 5 CLtiSftiSP 1 4 2 i:©9#iniiT = v<7 1 4 3-c*i$Bfc&Mtfc#a(£B 

(JnSfitB) Pa^*Il 3.1 «'«SSftT#T#±t5l:, B*t*BLfcfil«»l 

^ m s n sp (1 7 4) -c e a » «■ 1 7 2£tfiii;**T3j*i 7 2 a a ic * $> 1 3 1 © 7 9 

3 3*m®-rz>kkh\c, flQ & S5 1 7 3 * » f£ £ * , K9l 3 1 CSi tr.* x 5 

#m* 1 1 3 *» 1 3 1 rt^Bf 3£.*<0»HlA«M*r#W .. 20 

[ 0 0 3 9 ] 

fc£>, » *J ^ # 1 2 2 IrTfil^^tSfflff 5^H^iMroilJ s 

# a * i i 3<D±ffi£*)hTm<D?§wifp*#i i 2©*a»7o%~8o%ffc5;H ! 

^ Lt, It tf 5 * # 1 l 2©fiKtt«L,fcKD^ll, Ko^St 1 1 6trjiS:^#bT 

si? m s *ttfi «t v. 

[ 0 0 4 0 ] 

±IE<0 J; 5 I: LT^S*» 1 3 2fa^mtii£tiitmfeA<n&&&.mMl-i, S # # 1 3 
2©rt«*iBH:**fcU-C*ai**t*r.i:'»c:J:5, 9 , » M # # l 3 2 30 

oi*iffil$Il:#f t5. 

uji l, * s 1 3 i ii«siDM«*i 7 i iciotstiiAiait^Mv^ot 1 , « m 
ftt4^*u*^fei»a*fri 3 2©rt«aa5*»feM«iWtciit«*-e:e>ih'v < * ffl ** 1 32 

[ 0 0 4 1 ] 

±EO±5KLt'»ll*«ft«ttl (Jbo*tt«) Pal:ttit5»ll 3li:^S*^ 
, M X. IS , l#~5#ffiS»*Jn*.fc*&tfx *P 18 SB 1 7 3Sr#JhS*, Bl^Sr^B&bfc 
e«SBttffl^«)^»)^ (1 7 4) -C^»Si5*tl 7 2«riilJ*5. 

^LT, l*l!ift&8l« l 4 l -CffHAffMtfflteSftfcftfi l 3 1 ?r»M^EiPo 

n^i)te«*at5i: i ti;:. *£»&«ffcisteB can««fc«) p * ^ikvmm i 3 i * 40 

& £ L , &»&JR#ISffcfi (Ao^teB) p a^ta*hfc»H 3 m:, ± i>fi L fc J: ? (c 
. mW>&1IB*.t£# bmmiF 1 l l «>6«fHAIMt«»t5©t*.9igLrff 5. 

- # , t»aik*nftiiPo~»iSS*xfc«FS!i 3 i it « rt»«j*«Htttt©A*^9.y- 

N*#Hl**7tll, ftJ!B£»i§L--C&ro&#t;:#x5c 
[ 0 0 4 2 ] 

fl|^J;5Saja«i*l26 C/f ti £ K: , - <D^PJco^2^i£0tjO^«iSjtSiaPT*Kit 
U fc * * N'£ W » » L T W B £ * fc # ¥ « f* * K <fc * « H ffl * SI 7 K 3* -f . 

[0043] 50 
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L i» b , r©3S^o^23li60i)©iSSIS!!itSep-cS8jgLfc»»N<o®@«a«lJi, 07 
^5>»«>5± 5 1 Opm~ 2 0 0 ) im©aa<i;SttiSi''i:5. 

[ 0 0 4 4 J 

± & L fc J: 5 ic , ro»9!«>Jll23(l*«o*mKSt»«PKJ:jh.tf, ^it^JBMd5«^ 
1 3 llc##bfc*^@'fb-r5W4:K<*fcii)lcilS3bD^««l 7 1 S: tt It . Mil 3 1 0> 

[ 0 0 4 5 ] 
[ 0 0 4 6 1 

-r 3 *g li: tf 3 (i i i) t . <Dmw.fp (i i i) zffim(DmMmm\zm&i-z®MiFi%.g. 20 

Mlli (1 1 7) t , (l 1 1) *»fe#taS*5»»A*M©#lil**«Wi-* 

mm&m&ttimwmm (1 2 1) t . &m*p (1 1 1) *»6>»KA«M«»«*»**u*«»a 

1 3 1 t , r<^>#i^i 3 1 4:*Ri£-r.58FS»i2i8i«i 4 1 t r<z5#s»i£8i« 1 4 1 -c 
*ass*i,$i*3!i3i«:»*P"*-s*s!**ii** (151) t. ^ (omm^mmm (151 
) ©ft^(i5 3) £»£P-r 5 ns ft spffl ^m^mmm < 1 e 1 > t , 

(Jllgtig) (Pa) lCfift5ilSl3lrt-jfA$^> ^FBk^JRMASii^tbS, 09 * 
tf , ¥*#«>»*l<*2 1 1 k . r^ft*Pff2 1 llC^»)Sr4-x.?)ft*P*ADSa«2 2 It 
. »£P# 2 1 1 tr#£p-rS#SP#?$SP8S«2 3 1 i-ei*-Siflt^5. 

[ 0 0 4 7 1 

jhBL fc^»^ (i i i) ~mm^&m^m'^mmm ( 1 e 1 ) h^£«b&£^-c 30 

V^**»JII2ltJII«i:W«IK«lJ«**t."C^*. 
[ 0 0 4 8 1 

±iEtfcft*PfrJp®m*2 2ii4, ^9^**te«rD*rrfe*b.-— « ( * » ) 

2 2 fc , ;©^>f ^ 2 2 2 0'>4< 0d X. M , Tffl*»?>SK)S:-5-X.5J0i685 2 
2 3 t , ft*P#2 1 1 ft* MP 38 1 3 1 rttttf tSJDitt (TKfit) ( H 8 »£ * ffi 11 

) . & sp # 2 1 1 & mm 1 3 i^'»cffi*i-**Jo*tt« ( -t # a ) © m sr , - « ( * » 

) iSACLtWJtS - E)^£«ll&Ltf:;£:£P#ffl^K)IEK)gl5 (2 2 4) ifiSJH 

[ 0 0 4 9 1 40 

±IBL/cftSPffftSP««2 3 1 I* , - J©/^y 2 2 2 IC — Sg^ggc^ttStttl-, 

ijf{)^-f^2 2 2-rc4Ltttfttfes*t> # a # 2 i irt»c»j**ixfcaEK»ciiiii-5^r» 

ft?:t LfcEf 2 3 2 i > r<?)Ef2 3 2(Dl*lCgl'tt>tlfcft»lfSSl2 3 3 t ) 121= 
2 3 2©fc«fru:R»*e>ix» ftsmzftm-t 2 3 4 <t . Sf 2 3 2 ©^ti;tit 

5,11, ftHriicf*5#>7"2 3 -5 tt?i^J^tvi5 0 
[ 0 0 5 0 1 

04*5*1585 »C*i-JR2|l*0!Uc*iV^T. (JDiS&g) (Pa) - 

Kll 3 l i>sm&£tiX&±i- 3 k , B*«r*«SL.fc?&=BiflEffl»ib«BW)» (2 2 4) * lb 50 
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ft£&xmm 1 3 1 ft ~ # £P # 2 1 lSrifAL-CADlgfte (T&&B) CfiUtSit 
»C, iPM§P2 2 3lrf^i))$-er5«, 
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